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Enzymatic Transformations of Nicotine and Related Compounds 
Dear Dr. Hockett: 


In accordance with the suggestions in your recent letter occasion is 
taken to submit our application for renewal of the research grant for study 
of "Enzymatic Transformations of Nicotine and Related Compounds". 

You will note that the application is made In the name of Dr. McKennis, 
whereas previous applications included myself., Dr. Haag and Dr. McKennis. This 
change was considered appropriate in view of the fact that Dr. McKennis, rather 
than Dr. Haag and myself, has carried the load of the program. 

During the six-month period from July 1, 1959 to Dec. 31> 1959 means 
were developed for separating quaternary ammonium derivatives which arise as 
a result of the metabolism of nicotine. This has lead to the demonstration 
that, following administration of nicotine the dog excretes approximately 10 
per cent of the dose in the form of a N -methonium compound. Roughly one-half 
of the excreted compound has been isolated as a crystalline iodide which gives .. 
a satisfactory analysis and has properties in' agreement with an authentic sample. “ 


This biological methylation of the pyridine ring of nicotine has long 
been suspected, but never before demonstrated. In the light of previous literature 
on the biological properties of the compound we believe that the facts will eventually 
indicate that this reaction represents another detoxication (in the literal sense) 
mechanism available to the body for handling nicotine. 

Preliminary data indicate also that three other N-methylpryidinium compounds 
arise as the result of nicotine metabolism. Two of these appear to be present in 
low concentration. Further work is required to show whether or not they are 
actually related to nicotine. A third, the methonium compound of cotinine, has 
been isolated from urine following administration of cotinine. The compound was 
obtained as a crystalline plcrate and iodide, and identity was established by 
comparison with an authentic sample prepared by reaction of (-)-cotinine with 
methyl iodide. A paper dealing with the results of studies on methylation in the 
metabolism of nicotine has been accepted for presentation at the annual meeting of 
the Federation of American Societies for Experimental Biology in April i960. 

In addition to 1 the foregoing, work was continued on the structure of the 
amphoteric nicotine metabolite which was obtained by chloroform extraction of 
alkalinized urine from dogs after nicotine administration. The structural assign¬ 
ment y -(3-pyridyl)-y -methylamino-^ -oxo-N-methylbutyramide is now definite as a 
result of previous data and a recent Beckman rearrangement of the compound which 
afforded 3-PyridylacetIc acid. An article by McKennis, Bowman and Turnbull describing 
the Isolation and characterizations of the metabolite has been accepted by the Journal 
of the American Chemical Society. A copy of the manuscript is enclosed together with 
a list of publications on the project to date. 


* Manuscript not received as yet. ... 

; Soureg: https://wwvy.indus.trydocuments/Cibsf.6 
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.. The past three and one-half years of studies with the generous 
support of the Tobacco Industry Research Committee have enabled the group 
here to separate and chemically verify the presence of nine compounds 
arising as a result of mamma lian metabolism of nicotine. They probably 
account for about 40-30 per cent of excreted material. Preliminary biological 
studies have been 1 made upon three metabolites, and improved' or new procedures 
have been developed for the synthesis of seven of these metabolites. 

We hope that future studies will be equally fruitful and continue to 
merit the support of the Committee. 


Publications (TIRC supported project work) 

1) Synthesis and properties of pyridylalanines, Herbert McKennis, Jr. and 
Edward R. Bowman, The Virginia Journal of Science, 8 , 314 (1957)* 

2) Metabolism of y -(3-pyridyl)-y-oxobutyric acid, Lennox B. Turnbull, Edward 
R. Bowman and Herbert McKennis, Jr., Federation Proceedings, 17, 421 (1958)* 

3) y -3-Pyridyl-y-methylaminobutyric acid as a urinary metabolite of nicotine, 
Herbert McKennis, Jr., Lennox B. Turnbull and Edward R. Bowman, Journal of 
the American Chemical Society, 79; 6342 (1957)* 

4) Metabolites of nicotine and a synthesis of nornicotine, Herbert McKennis, Jr., 
Lennox B. Turnbull, Harvey N. Wingfield, Jr. and Lovell J. Dewey, Journal 

of the American Chemical Society, 80 , 1034 ( 1958 ). 

5) The role of cotinine in nicotine metabolism, Herbert McKennis, Jr., L. B. 
Turnbull and E. R. Bowman, Abstracts of Communications, 14-37, IV International 
Congress of Biochemistry, Wien, 1-6 September 1958 . 

6 ) A constant rate infusion apparatus, Quentin S. McKennis, Edward R. Bowman 
and Herbert McKennis, Jr., Toxicology and Applied Pharmacology, 1, 61 ,( 1959 ). 

7 ) Metabolism of nicotine toy-(3-pyridyl)-y-methylaminobutyric acid, Herbert 
McKennis, Jr., Lennox B. Turnbull and Edward R. Bowman, Journal of the American 
Chemical. Society, 80 , 6597 (1958). 

8 ) Metabolism of nicotine in the human and excretion of pyridine compounds by 
smokers, Edward R. Bowman, Lennox B. Turnbull and Herbert McKennis, Jr., 

The Journal of Pharmacology and Experimental Therapeutics, 127 , 92 (1959). 

9 ) Demethylation of Cotinine in Vivo , Herbert McKennis, Jr., Lennox B. Turnbull, 
Edward R. Bowman, and Einosuke Wada, Journal of the American Chemical Society, 

81 , 3951 (1959). 

10) ' Oxidation of cotinine in' vivo , Edward R. Bowman, Lennox B. Turnbull, and 

Herbert McKennis, Jr., Federation Proceedings, 18, 371 (1959)* 

11) Depressor Activity from Nicotine Metabolites, E. R. Bowman, H. B. Kennedy, Jr. 
E. Wada, and H. McKennis, Jr., Abstracts of Communications, XXI International 
Congress of Physiological Sciences, 4l, Buenos Aires, 9“15 August 1959* 

Source: https://www.industrydocuments.ucsf.edu/docs/ggvmOOOO 
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12) The isolation and structure of a ketoamide formed in the metabolism 
of nicotine, Herbert McKennis, Jr., Edward R. Bowman, and Lennox B. 
Turnbull, Journal of the American Chemical Society, in press. 

13) Methylation in the metabolism of (-)-nicotine, Lennox B. Turnbull, 
Edward R. Bowman, and Herbert McKennis, Jr., Federation Proceedings, 
in press. 
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